For the last few years,Global Software Development (GSD) has been gaining attention of experts and researchers. Because of distance, communication and cultural issues GSD is creating hurdles for performing effective project management. In this regard, GSD provides a large number of tools and technologies to facilitate and simplify the work for project managers. To accomplish this task we have used a framework.The results of the study of 21 existing tools reveals that although GSD tools show dominating strengths in achieving some Project Management (PM )goals, yet much work needs to be done. Comprehensively, there is an ultimate need of a single GSD that could facilitate every aspect of PM.
Introduction
Distributed software development is becoming prevalent day by day and this substantial increase in its popularity is imposing many professionals to do projects in distributed fashion. Improved quality, lower cost, high productivity, reduced time to market, higher customer satisfaction etc. are the factors behind its popularity among professionals [1] . This increasing popularity of globalization creates a number of challenges and problems for professionals [2] . Software project management is one of the major difficult and challenging tasks in a globally distributed environment. [3] .
Possible benefits and problems of GSD are large in number and it needs an effective project management to successfully implement the distributed application. [4] , that effective project management is actually the project planning and organizational design in GSD [5] [6] . In this regard effective GSD tools supporting PM will be a big relief.
This paper aims on the study of the GSD tools that support an effective PM support. The work of [7] has presented a framework for PM in GSD. This model covers the global PM and communication with globally distributed development team therefore it can be used as a criteria against which existing tools can be judged. Then 21 existing tools are measured against our defined criteria. Afterwards, analysis is performed to find some important results. Although GSD tools shows dominating strengths in achieving some project management goals, but sill much work needs to be done. Comprehensively there is an ultimate need of a single project management tool that could facilitate every aspect of GSD.
This paper is decomposed into the following sections. Section 2 describes the literature review; section 3 presents the methodology adopted for this study. Section 4 covers result of study and in section 5 some results and findings are enlisted. Then finally the paper sums up with the conclusion in Section 6.
Literature Review
According to Binder, only few of the organizations have established effective strategies and practices for supporting effective project management [8] . In addition, Pichler reports that ignoring the distribution problems, many teams are created in a way that they just have to work at only one site even in a distributed environment [9] . Moreover, in Komi-Sirviö and Tihinen view high cost, low quality, low productivity, increased market time, high risks, lack of communication and coordination etc. are the major issue in GSD environment and are difficult to address. Hence, there is a need of effective managerial approach or PM tools in order to reduce these problems [10] . According to Kraut and Streeter, global distribution is increasing its complexity as people are unable to manage the coordination problems [11] . In Ansgar and Jürgen's view, proper project management strategy is required to solve GSD problems such as deficiency of informal communication [13] , deficiency of trust among teams [14] , time differences [15] , or cultural variances [16] [12] .
Author's views clearly show the importance of project management in GSD. Tools will definitely make this task easier to perform. We also did a literature review on GSD tools supporting project management activities.
The work of Javier, Aurora and Sarah covers the communication aspect of GSD tools. It has not only presented a comprehensive study of existing GSD tools but has also classified them. [17] . Martignoni focused the tools and services for GSD among globally distributed teams. It covers the classification of GSD tools according to different phases of software development [18] . Portillo, Vizcaino, Ebert and Piattini did a survey of GSD tools presented in [19] focused ISO/IEC 12207. The features offered by existing GSD tools are compared against the criteria defined in GSD standard set by ISO/IEC [19] . the research conducted by Filippo, Christof, Rafael, Vizcaino and Aurora cover collaboration aspect of GSD teams. The features of existing collaborative environments are analyzed to support GSD [20] .
Methodology
To examine the existing GSD tools, it is essential to define the criteria to measure them. Since the primary focus of this paper is to measure PM capabilities of a GSD tool, there must be a PM framework for GSD. The work of [7] has presented a comprehensive framework for process of PM to be followed in GSD. The framework of [7] is therefore selected as criteria to review existing GSD tools. This framework covers two major goals. The main focus of this research is to find the extent to which the existing tools meet Goal 1 and Goal 2. It is important to note that there are many GSD tool available in market. In terms of PM there are several tools facilitating some aspects of PM. Therefore the focus in on those tools supporting GSD and offering some sort of PM feature. For this research 21 such tools are studied and evaluated against the chosen criteria.
Comparative Study
In table 1, all tools are mentioned with their short names which we will use in mapping in figure 2 & 3. The comparison of tools is shown in figure 2 and 3 below. In figure 2 , goal 1, its sub-goals and their corresponding practices are displayed. While in figure 3 , goal 2 is represented with its corresponding sub-goals and practices. 
Results
The review of tools in section 4 has been quantified for detailed analysis and for finding some interesting results. Each sub-goal has been assigned a score "1". Therefore summing up features of each tool Table 1 is obtained. Using this table two plots are generated, Figure 2 shows percentage of available and unavailable features for goal 1. Blue color shows availability of a feature whereas red color shows non availability of a particular feature. Figure 3 shows goal coverage of each tool for goal 2. Blue bar shows coverage score of Goal 1 whereas red bar shows coverage score of Goal 2.
 The existing tools covers a maximum of 60% of total features reported in figure 2, remaining 40% features still needs to be the a part of them as shown in figure 2 .  Features like conflict resolution, implementation of meeting strategy, risk and cultural profiles are the features offered by limited number of the existing tools.  Business competency and training of team members are the features available in none of the existing tools.  In term of features, it has been noted that some tools are strong in PM activities whereas some tools are strong at collaboration of teams. Similarly for PM activities some tools covers task allocation and tracking, some covers configuration management, some covers bug tracking and visualization. There is not a single tool offering all PM activities collectively for GSD. 
Conclusions
This paper successfully demonstrates the comparative study of 21 existing GSD tools. The findings revealed that most of the existing GSD tools fulfill the criteria of Goal 2, i.e. covering 60% of the identified sub-goals and their practices whereas Goal 1 has been covered by few tools. Most of the tools support coordination across GSD teams whereas team members' proficiency is supported by the least. Therefore the lacking features should also be focused. Similarly some tools are strong in PM features whereas some are strong at coordination and collaboration. To assist a project manager in effective global PM it is needed to have a single tool integrating all of the defined features of GSD.
